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The purpose of this appraisal was to critically assess the article “Effects of visual and auditory 
cues on gait initiation in people with Parkinson’s disease”, which was chosen after a literature 
search for its relevance to the proposed clinical question, “Are auditory cues effective in 
improving gait initiation in Parkinson’s patients experiencing freeze gait?” The strengths and 
weaknesses of all sections of the research article were evaluated, including the introduction, 
methods, results, and discussion. Many of the questionable aspects of the article arise from the 
researchers’ failure to provide important information, including whether the researchers or 
participants were masked to the group assignments and the validity and reliability of the data 
collection equipment used. Additionally, credibility of some of the literature used was 
questionable. However, the researchers were detailed in their methods, forthcoming in their 
limitations, and related their findings to current literature and explained the clinical significance. 
In conclusion, the intervention, visual cueing, was deemed acceptable to be utilized in the 
clinical setting for Parkinson’s patient with gait initiation difficulties if the appropriate resources 
for measuring progress were available.  
 











Evidence-based practice is important for all realms of healthcare, including physical therapy, so 
that patients achieve the best possible outcome. With seemingly infinite possible intervention 
strategies, it is important for physical therapists to choose those that are clinically significant and 
backed by high-quality, peer-reviewed research. Maintaining skepticism and always performing 
a critical appraisal of literature is an effective way to exclude low-quality, biased literature. The 
purpose of this critical appraisal was to assess the quality of evidence of a research article 
relevant to the clinical question, “Are auditory cues effective in improving gait initiation in 
Parkinson’s patients experiencing freeze gait?”   
 
Methods 
When performing the literature search, the PubMed, PTNow, and the Angelo State U-search 
databases were utilized, beginning with PubMed, the larger, more general database and then 
advancing to U-search and PTNow. Keywords used throughout the literature search include 
“auditory cues”, “gait initiation”, “Parkinson’s disease”, and “freeze gait”. To ensure results with 
high levels of evidence, the search was limited to randomized controlled trials, comparative 
studies, and controlled clinical trials. Articles that did not include auditory cueing or Parkinson’s 
patients specifically with freeze gait in the research were excluded because, while patients 
without freeze gait may also experience difficulties with gait initiation, the goal of this literature 
search was to seek research on the effects of freeze gait on gait initiation and the efficacy of 
auditory cueing for improvement. A total of 15 research articles were bookmarked before the 




After briefly assessing each article, “Effects of visual and auditory cues on gait initiation in 
people with Parkinson’s disease” by authors Ying Jiang and Kathleen E Norman was chosen for 
the critical appraisal. The research, performed in Kingston, Ontario, Canada and published by the 
journal, Clinical Rehabilitation in 2005, was selected for a comprehensive critical appraisal 
because of its relevance to the research question and the several immediately detected 
uncertainties throughout the article.  
 
Results 
Summary of the study 
Auditory and visual cues have been found to improve steady-state gait in individuals with 
Parkinson’s disease, however, research on the effects of cueing in gait initiation specifically is 
limited. Therefore, Jiang and Norman sought to investigate the short-term effects of auditory and 
visual cues on gait initiation in Parkinson’s patients with freeze gait. 14 participants were 
interviewed and grouped based on their disease history, resulting in the assignment of 7 subjects 
to the freeze gait group and the remaining 7 to the non-freeze gait group. To begin, the 
researchers measured each participant’s typical step length and average step time and velocity. 
Equipped with infrared emitting diodes to record gait initiation, subjects of both groups were 
instructed to walk forward on a force plate at a normal pace for 3.66 meters. All participants 
completed 10 trials for each condition: no cue, rhythmic high-pitched beeping (auditory), and 
horizontal strips of tape (visual). Utilizing the software provided by the force plate manufacturer, 
the researchers calculated the push-off force and gait velocity, measured step length, and timed 
the movement phase of gait initiation. The results yielded no significant effects of cueing on gait 
initiation timing or any substantial differences between freeze and non-freeze gait groups. 
 
 
Additionally, auditory cues revealed no impact on magnitude measures of gait initiation, 
including step push-off force, step length, and gait velocity. In contrast, visual cues produced 
improvements in all gait magnitude variables. In concluding their study, the authors advocated 
for horizontal line visual cueing for improving magnitude measures of gait initiation.  
Appraisal of the study introduction  
Overall, the introduction is comprehensive, well written, and provides adequate information 
about both current literature and the investigative goal, including all critical variables to be 
tested. Using current and, for the most part, credible literature, the researchers began broadly by 
defining freeze gait and its prevalence and describing the process of normal gait initiation and its 
variability in Parkinson’s disease. They then focused their literature review to the efficacy of 
auditory and visual cueing on gait in individuals with Parkinson’s. Through the literature review, 
the researchers concluded that, while there is abundant research on auditory and visual cueing on 
steady-state gait in individuals with Parkinson’s disease with freeze gait, literature on the effects 
of cueing on gait initiation is limited, therefore, providing the rationale for their investigation 
into the efficacy of cueing on gait initiation.   
 
While the introduction provided adequate background information and a clear synopsis of the 
research, some of the literature utilized were of questionable quality, including citations 8 and 
20, which are both from early volumes of their corresponding journals. Additionally, citation 13 
is from the same journal the research of interest is published in. Overall, the literature review was 
successful in supporting the authors’ research goal, however, they failed to provide current 
literature specifically on the differences in cueing efficacy on gait patterns between freeze gait 
 
 
and non-freeze gait groups. This exclusion is questionable as freeze gait and non-freeze gait are 
both important variables within the study. 
Appraisal of the study methods 
Overall, the methods are well-written, described clearly, and replicable. The researchers 
provided sufficient detail on participant recruitment, the research design, and data collection 
process, communicating effectively the statistical analyses utilized. Additionally, the groups had 
similar sociodemographic, clinical, and prognostic characteristics and no subject attrition 
occurred. The researchers also included helpful figures to illustrate the phases of gait initiation 
and the calculations for center of pressure displacement. As a quazi-experimental study, there 
was no control group and both groups received the same conditions. However, this design 
adhered to the goal of the research, which was to compare of the effects of different cues on gait 
initiation in freeze gait and non-freeze gait individuals. 
 
A critical downside of the methods is the uncertainty about the masking of the researchers or 
participants, leading one to question the potential bias involved. It is unknown if the subjects’ 
group assignments were concealed from those responsible for enrolling participants or the 
clinicians/researchers. The participants were interviewed on their disease history to determine 
group assignment to either the freeze gait or non-freeze gait group, though it is unclear what 
party was responsible for those discussions. Additionally, the researchers failed to mention if the 
subjects were masked from their assignments and it is possible the subjects detected the 
importance of their freeze or non-freeze gait status through the interviews. Another notable 
omission from the methods is the information on the reliability and validity of the equipment and 
data software used.  
 
 
Appraisal of the study results  
The results section addresses all aspects of the research question and is presented in a similar 
order as in the introduction, using separate, labeled paragraphs for each dependent variable. 
Within each paragraph, the authors clearly present both significant and insignificant results, 
providing the p values for the effects of the three conditions on each outcome measure. Also, in 
addition to the text, the dependent variables, including the seven measures of gait initiation 
timing, three measure of gait initiation magnitude, and overall velocity of varying gait initiation 
events are presented and organized clearly into tables. The tables also include the effects of all 
three cueing conditions (no cue, auditory cue, and visual) and are arranged in a manner that 
provides an easy comparison of each cue. The researchers incorporated the statistical 
comparisons along with a helpful key at the bottom of each table to explain the abbreviations 
used.  
 
In the results section, the data was described clearly and organized effectively. However, the 
researchers failed to explain the minimal clinically important difference (MCID) or calculate the 
number needed to treat (NNT), both of which could be helpful measures when assessing clinical 
interventions and their significance to real-world application, of which physical therapists are 
most interested in. 
Appraisal of the study discussion 
In regard to the discussion, without repeating the results, the authors used current literature to 
further explain and clarify their findings in terms of the possible underlying causes of the 
resulting trends and their clinical significance. The researchers also recognized the limitations to 
their study, including a small sample size, a limited number of trials for each condition, the lack 
 
 
of an EMG to examine the postural phase of gait initiation, a shorter average stature in the freeze 
gait group, and a large number of variables to statistically compare.  
 
The researchers confirmed the current study’s many limitations throughout the discussion, 
however, no future studies were ever mentioned or recommended. While the study revealed 
some clinical significance of visual cueing, it is small and it would be interesting to explore the 
same clinical question but on a larger scale and without so many limitations, such as small 
sample size and lack of EMG.  
Discussion 
Parkinson’s patients often exhibit small, stutter-like steps and practitioners could implement 
visual cues, specifically transverse lines, to potentially increase push-off force, step length, and 
gait velocity in patients, with or without freeze gait, as there were no differences found between 
the two groups. Regarding the proposed clinical question on the efficacy of auditory cues in 
improving gait initiation in Parkinson’s patients with freeze gait, the authors found that rhythmic 
auditory cues had no significant impact on gait initiation time or magnitude measures of gait 
initiation. However, visual cues yielded significant effects on step length, push-off force, and 
gait velocity.  
 
Implementing transverse line cues for gait training in Parkinson’s patients could be a beneficial 
intervention in improving gait initiation in those on anti-Parkinson’s medications or brain 
stimulators. The transverse lines, like those used in the study, could be safely, easily, and 
economically recreated with tape. Therapists would need to replace the tape when it starts 
peeling and always practice standard safety precautions (gait belt). However, progress would be 
 
 
difficult to measure for step length and velocity, and impossible for push-off force, unless a force 
plate was accessible. In order to improve the argument in favor of using this intervention, the 
appropriate equipment would have to be available to measure progress or a simpler method for 
measurement would need to be created. Because of the proposed clinical question, this literature 
search was initially focused on auditory cueing. However, an additional literature search for 
research on transverse line visual cueing could be conducted to possibly locate other methods of  
measuring gait initiation.  
 
While this study exhibits some flaws, I have confidence in the overall validity of its findings. 
The researchers were detailed in their descriptions of the methods and results and forthcoming in 
their limitations. Additionally, they utilized mostly current and credible literature to validate their 
study and their findings. As a future clinician, I could foresee myself implementing this 
intervention because it could improve gait for Parkinson’s patients, helping them potentially 
return to their daily activities. However, I would have to be employed by a clinic with the 
resources necessary to measure progress, such as a portable pressure mat, which could be 
possible with the growing movement toward technology in healthcare.  
 
Overall, this study is written in an organized manner and all methods and results are described 
effectively and in detail. Through the critical appraisal, the biggest flaws were found to be from 
the methods section with the omission of important information on the masking of researchers or 
subjects. On the other hand, the researchers clearly relate the clinical significance of their 
findings and are forthcoming in their limitations. The results were not in favor of the clinical 
 
 
question; however, they are still applicable to Parkinson’s patients in improving gait initiation 
through visual cues instead of auditory.  
 
 
 
